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SUMMARIES 
Although not previously noticed, the solar and 
lunar velocity tables in the 1483 edition of the dl- 
fonsine Tables differ from the corresponding tables 
in the 1518 edition (Venice) which are identical to 
those that appear in the Toledan Tables and the zij 
of al-Battzny. The velocity tables in the unpublished 
Hebrew version of the dlfonsine Tables, composed in 
1460 (dvignon), agree with the 1483 edition, and the 
Hebrew translator tells us that these tables (together 
with some others) were added to the Alfonsine Tables 
by Christian scholars after the time of Alfonso. A 
discussion .of the underlying parameters is also pre- 
sented. 
Personne n'a observe que l'&dition de 1483 des 
tables alphonsines contient une table des v&locit& 
solaires et lunaires qui differe de la table corre- 
spondante de l'edition de 1518 (Venise) qui est iden- 
tique 2 celles des tables de Tolkde et 2 celle du zIj 
d'al-BattZn?. La table des velocitks de la version 
h&bralque des tables alphonsines, composee en 1460 
(dvignon), s'accorde avec l'edition de 1483, et 
l'auteur de la version hebrai'que nous dit que des 
savants chrgtiens post&ieurs a l'&poque d'dlphonse 
ont ajoutg cette table (et d'autres aussi) aux tables 
alphonsines. Cet article prkente en plus une dis- 
cussion des &l&ments fondamentaux du calcul de ces 
velocitk. 
In order to compute the duration of eclipses and the time 
from mean syzygy to true syzygy, most medieval sets of astro- 
nomical tables (Arabic: zzj) included velocity tables [ll. 
Usually, there is no indication of the procedure used to con- 
struct them. Although some printed editions of the Alfonsine 
Tables contain the hourly solar and lunar velocity tables that 
appear in the z?j of al-Battan? (a. 929) [21, via an inter- 
0315-0860/80/020134-07$02.00/O 
Copyright 0 1980 by Academic Press, Inc. 
All rights of reproduction in any form reserved. 
134 
HM7 Solar and Lunar Velocities in the Alfonsine Tables 135 
Table1 
Hourly Velocities 
al-BattZnr Alfonsine Tables (1483) 
(deg/h) (deg/h) 
Lunar minimum velocity 0;30,18 0;30,21 
Lunar maximun velocity 0;36, 4 0;36,25 
Solar minimum velocity 0; 2,23 0; 2,23 
Solar maximum velocity 0; 2,33 0; 2.34 
mediary text (e.g., the Toledan Tables), the 1483 edition [33 has 
a table (folios [g6lr-Ig73r) that is quite different and of un- 
known origin (see Table 1). This table is constructed for degree 
intervals from 1' to 180“ of argument (solar or lunar anomaly) 
with entries for the hourly solar and lunar velocities. The solar 
velocity has a minimum value, 0;2,23O/h, that agrees with 
al-BattZni's minimum, and a maximum value, 0;2,34'/h, that ex- 
ceeds his maximum; this may be due to the use of a slightly 
greater eccentricity. For example, an eccentricity of 2;14 yields 
the maximum and minimum values that appear here (cf. Goldstein 
[1974, 1101) . 
The lunar velocity also has maximum values that differ 
slightly from those of al-BattZni. The line-by-line differences 
are always 0, 1, 2, or 3 seconds (but for an isolated printing 
error at 123"); 77 to 128O is the longest stretch where the line- 
by-line differences are constant (3"). For the most part these 
velocities are based on a lunar eccentricity of 5;lO in a simple 
eccentric model (see Table 2) [4], whereas Ptolemy and al-Battani 
used 5;15 for the lunar eccentricity. However, the last several 
entries depart seriously from the expected values and require a 
different explanation. The entry in the text for 180' suggests 
a lunar eccentricity of 5;47, but this parameter does not produce 
close agreement elsewhere in the table. Moreover, the line-by- 
line differences in the text near the end of the table are in- 
compatible with any plausible model for lunar motion. The only 
explanation I can offer is that some error was committed in 
calculating the last 20 (approximately) entries and that the 
author was unaware that he had exceeded the maximum value for 
the velocity based on the eccentricity 5;lO. The line-by-line 
differences are all smooth in this region of the table, and this 
may mean that he had alternative sets of line-by-line differences 
and applied the wrong set here. Presumably, only a small number 
of entries were computed directly, and the rest were found by inter 
polation. Table 3 displays a reconstruction of the end of the 
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table with a simple set of line-by-line differences that agrees 
with the recomputation to within 1". 
The maximum lunar equation of center in the Alfonsine Tables 
is 4;56', which is also found in the Khwarizml Tables and is 
based on an Indian tradition (cf. Neugebauer [1962, 961); the 
corresponding eccentricity is 5;lO (=60 sin 4;56O). This leads 
me to believe that al-Battk?'s velocity tables were replaced by 
someone who felt this table should be consistent with the equa- 
tion table. The solar eccentricity mentioned above, 2;14, may 
also be connected with the Indian tradition represented in the 
Khwarizmi Tables,because the maximum solar equation there is 2;14O 
(cf. Neugebauer [1962, 951); strictly, this would require a solar 
eccentricity of 2;20 (= 60 sin 2;14O). The maximum solar equa- 
tion in the Alfonsine Tables is 2;10, corresponding to an eccen- 
tricity of 2;16. The differences in the resultant entries are 
not large enough to decide with confidence between these eccen- 
tricities. 
The Hebrew translation of the Latin version of the Alfonsine 
Tables with the introduction of John of Saxony was made by Moshe 
Table 2 
Hourly Lunar Velocities in the Alfonsine Tables (1483)= 
Lunar anomaly Text Diff. Comp. (e = 5;lO) T - C Comp. (e = 5;47) 
("1 (deg/h) (set) (deg/h) (set) (deg/h) 
0 0;30,21 2 0;30,21 0 0;30, 4 
10 30,23 5 30,22 1 
20 30,28 9 30,28 0 
30 30,37 11 30,37 0 
40 30,48 18 30,50 -2 
50 31, 6 20 31, 6 0 
60 31,26 22 31,26 
70 31,48 26 31,48 
80 32.14 30 32,14 
90 32,44 30 32,42 
100 33,14 30 33,ll 
110 33,44 30 33,42 
120 34,14 28 34,12 
130 34,42 23 34,41 
140 35, 5 21 35, 7 
150 35,26 22 35,29 
160 35,48 
170 36, 9 
180 36,25 
21 
16 
35,46 
35,57 
36, 1 
2 
2 
1 
-2 
-3 35,49 
2 36, 8 
12 36,21 
24 36,25 
aDiff.: Line-by-line differences in column I (Text). T-C: 
Column I - column . III (Text - Comp.). 
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Table 3 
A Reconstruction of the End of the Hourly 
Lunar Velocity Table in the Alfonsine Tables (1483) 
Line-by-line Line-by-line 
Lunar anomaly Text diff. Comp. diff. 
("1 
(set) (deg/b) (set) 
159 0;35,46 2 0;35,46 1 
160 35,48 35,47 1 
161 35,50 2 35,48 1 
162 35,52 2 35,49 1 
163 35,54 3 35,50 1 
164 35,57 2 35,51 1 
165 35,59 2 35,52 1 
166 36, 1 2 35,53 1 
167 36, 3 2 35,54 1 
168 36, 5 2 35,55 1 
169 36, 7 2 35,56 1 
170 36, 9 2 35,57 1 
171 36‘11 2 35,58 0 
172 36,13 2 35,58 1 
173 36,15 2 35,59 0 
174 36,17 2 35,59 1 
175 36,19 2 36, 0 0 
176 36,21 1 36, 0 0 
177 36,22 1 36, 0 1 
178 36,23 1 36, 1 0 
179 36,24 1 36, 1 0 
180 36,25 36, 1 
ben Abraham de Nimes in Avignon in 1460. Of interest here is 
that the solar and lunar velocities tables in the Hebrew version 
agree exactly with the Latin text of 1483, but for the absence 
of the printer's error noted above. Moreover, some notes added 
by the Hebrew translator support.the claim that the solar and 
lunar velocity tables in the 1483 Latin edition were added by 
a scholar after the Alfonsine Tables were originally compiled. 
I have consulted Ms. Munich, Hebrew, 126 copied in 1496 (cf. 
Steinschneider 11895, 7811, and the relevant passages are included 
(in translation) in the Appendix. 
APPENDIX: MS. MUNICH HEB. 126 
Folio 69b 
"The Translator said: this table together with the eight 
-38 Bernard R. Goldstein HM7 
tables that follow after it do not belong to Alfonso, but they 
were added to fulfill a need and to be useful." 
Folios 69b-73b: contents 
1. table of hourly solar and lunar velocities (-Ratdolt 
1483) 
2. table of lunar velocities in 1/60th of a day (R) 
3. table of solar velocities in 1/60th of a day (R) 
4. table of lunar latitude (R) 
5. table of first stations for the planets (not in R) 
Folio 73b 
"End of the supplementary (tables), praise to God." 
Folio 114b 
"The translator said: here end the tables of King Alfonso with 
all the supplementary tables that the Christians added to make them 
complete so that the astronomer will not need any other tables. 
I also added some tables for oblique ascension for latitudes 
400, 410, 42' which in my view were necessary for one who wishes 
to compute (?: lahqoq) accurately and completely. May he who 
grants perfection to his creatures be blessed and exalted forever, 
amen." 
Commentary 
The eight tables mentioned on fol. 69b presumably refer to 
the five that come after it plus the three tables of oblique 
ascension mentioned on fol. 114b that are found on folios 103b- 
108b. 
The table of lunar velocities in 1/60th of a day has a minimum 
value of 0;12,g0/d' and a maximum value of 0;14,25/d' (both in 
the 1483 edition and the Hebrew text), where d' is 1/60th of a 
day. With an eccentricity of 5;10, I find the minimum lunar 
velocity to be 0;12,8'/d' and the maximum to be 0;14,240/d'. 
In the table for hourly lunar velocities the maximum was 0;36,25'/h, 
which corresponds to 0;14,34'/d'; it follows that this table was 
not computed from it. With an eccentricity of 5;15, the minimum 
and maximum velocities are 0;12,7O/d' and 0;14,26'/d'. Thus it 
is hard to decide with confidence the exact parameter that was used 
to construct this table. 
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NOTES 
1. For some examples discussed recently, see Toomer [1968 
82 ff.]; Neugebrauer [1962, 105 ff]; as-Saleh [1970]; Goldstein 
[1974, 108 ff]. 
2. See, for example, Venice 1518 edition of Alfonsine Tables 
(Liechtenstein). The original form of the Alfonsine Tables and 
the transmission of the text in Latin has been the subject of 
much discussion: for a recent study, see North [1977]. The 
manuscripts have not been systematically examined, and I am 
informed by Professor G. J. Toomer that Ms. Paris, Bibliotheque 
Nationale, Lat 7295 A, a copy of the Alfonsine Tables, contains 
three sets of velocity tables: 
I. The usual Battan? table at lo intervals (folio 140r). 
ii. A lunar velocity table added into the original manu- 
script: the entries are given only to minutes for 
arguments at lo intervals. The minimum entry is 30' 
and the maximum is 36' 
iii. A set of solar and lunar velocities at 6' intervals to 
3 sexagesimal places (folio 137r): 
Minimum 
Maximum 
Sun Moon 
0;2,22,30°/h 0;29,37,13O/h 
0;2,33,40='/h 0;36,58,54'/h 
3. Tabulae astronomicae Alfontii, E. Ratdolt of Augsburg, 
1483. 
4. My calculations were performed on a Hewlett-Packard cal- 
culator (HP-97), based on modern formulas for the velocity in an 
eccentric model. This procedure produces very good agreement 
with al-BattZni's table (see Goldstein [1974, 1131). The basic 
formula is 
v,(a) = 2 ’ ; cos c + v - v 
a m a' 
where v,(a) is the hourly lunar velocity as a function of the 
lunar anomaly, CI; OM is the distance from the observer to the 
moon as it travels on an eccentric circle where the radius of 
that circle is 60; Va is the mean hourly motion in anomaly; c is 
the correction angle corresponding to the anomaly, ~1; and Vm is 
the mean hourly motion in longitude. 
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